Acromegaly is a rare endocrine disease that has been shown to be associated with an increased risk of vertebral fractures even in the presence of a relatively normal bone mineral density (BMD). These fractures do not only occur during the period of active acromegaly, but it has been shown that after remission of acromegaly patients continue to have an increased risk for new and progression of vertebral fractures, see a recent review [1] .
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At present the pathophysiological factors determining bone fragility in patients with acromegaly, are not wellelucidated, due to the complex combinations of endocrine conditions. These conditions include the variable severity and duration of growth hormone (GH) excess and variable concomitant endocrine dysfunction, such as hypogonadism or hypocortisolism, and the onset of disease in different stages of skeletal development, i.e., early adulthood or at older age. Well-designed prospective research is limited by the rarity of the disease and the limitations of standard imaging techniques, i.e., dual-energy X-ray absorptiometry, to reflect bone fragility and to predict fracture risk in this patient group.
In general, patients with active acromegaly demonstrate high bone turnover associated with an increase in cortical BMD in the presence of stable trabecular bone mass. Iliac crest biopsies of acromegaly patients indeed show increased bone remodeling compared to healthy controls [2] . In these biopsies due to the high bone turnover, trabecular connections are lost resulting in altered microarchitecture. These microarchitectural changes persist after successful induction of remission and restoration of bone remodeling rates. In a study with HRpQCT, structural measurements confirmed this altered bone microarchitecture in patients with active, as well as controlled acromegaly, acknowledging hypogonadism as a relevant determinant [3] . These structural changes included deteriorated trabecular microarchitectural parameters in the distal radius and distal tibia, and increased cortical volumetric BMD in the distal tibia in patients with active disease. In this study, the relation of these parameters with fracture or fracture risk was not assessed. Areal BMD is often reported to be normal in these patients.
Overall, current imaging methods do not provide an explanation for the reported increased vertebral fracture risk in acromegaly patients.
In this issue, a new study by Maffezzoni and collegues [4] report on bone microarchitectural changes in acromegaly patients in remission. They evaluate the ability of highresolution cone-beam computed tomography in acromegaly to provide information on skeletal abnormalities and were the first to associate this with vertebral fractures in 40 patients and 21 healthy non-matched controls. They found that acromegaly patients with vertebral fractures (15/40) had lower bone volume/trabecular volume ratio, greater mean trabecular separation and higher cortical porosity compared to non-fracture acromegaly patients. Furthermore they report that all patients with acromegaly showed lower bone volume/trabecular volume ratio, mean trabecular thickness and greater mean trabecular separation than control subjects. These findings are interesting since they provide more answers to the long asked question how to identify acromegaly patients at risk for vertebral fractures. Recent cross-sectional and longitudinal studies have shown altered trabecular bone scores (TBS) in patients with acromegaly as well, where it was even shown that during follow up after treatment initiation a decrease in TBS occured. Vallassi et al. [5] reported that both cortical and trabecular volumetric BMD (vBMD) are reduced at the proximal femur in acromegaly patients, regardless of gender, gonadal status, and disease activity. Volumetric BMD is used to measure the bone mineral density of only the spongy interior bone separately from the cortical bone and is not affected by changes in size of bones. Disease duration was negatively associated with trabecular vBMD at the total hip.
After remission of acromegaly, vertebral fractures are still highly prevalent and do progress in 20% of patients suggesting permanent alterations of bone structure. Although the vertebral fractures are well explained due to the loss of trabecula's during the active phase, prospective studies show that patients with incident vertebral fractures do have a significant reduction in BMD at the femoral neck during follow-up, implying increased cortical bone loss at follow up in fracture patients, a difference also noticed in this study by Maffezzoni et al.
However, one has to bear in mind that despite all the suggestions of alterations in bone microarchitecture there are hardly published data on the assessment of material properties of bone in patients with acromegaly. Currently there are no treating guidelines addressing the skeletal complications of acromegaly nor is there treatment consensus on how to prevent vertebral fractures in this rare disease. Based on the current literature clearly showing microarchitectural changes in the different skeletal sites in acromegaly patients, the focus of future research should divert toward patient related outcomes like fracture incidence or morbidity and treatment options. Considering the reported anabolic action of GH excess on bone with an increase in cortical thickness during the active phase and loss after treatment of the GH excess one might consider treating patients with anti-osteoporotic therapy in a quite early stage, i.e., immediately after surgery or after the first initiation of octreotide to prevent cortical bone loss. In addition, hypogonadism needs to be adequately replaced, as well as general measures to prevent bone loss, like prescription of vitamin D and calcium supplements, should be initiated.
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